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Section A (Each question worth 4 marks) 
 
1. Shallow foundations are generally designed to satisfy two Criteria. Explain the two 
criteria. 
 
2. Briefly discuss the simplified method of slices to analyse stability of slope. 
 
3. Explain punching shear failure in a foundation? 
 
4. Differentiate between active earth pressure and passive earth pressure. 
 
5. Discuss the possible failure modes for rigid retaining walls. 
 
6. What is meant by ultimate bearing capacity of soil? 
 
7. What is a tension crack in relation to earth retaining structures? 
 
8. What is seepage stress? 
 
9. When do we use pile foundations compared to shallow foundations? 
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Section B (Each question worth 20 marks) 
1. 
The bank of a canal has the profile shown in figure below. The material is 
homogeneous clay of unit weight, 20 kN/m3, cohesion 30kN/m2 and angle of friction 
zero. For the trial slip circle shown the area ABCDE IS 155m2 and the centroid is at G. 
The depth of the tension crack is 2.92m. Find the factor of safety for this slip circle if the 







For a certain soil the cohesion is 49kN/m2, the unit weight is 19 kN/m3 and the coefficients are 
Nc = 8, Nq = 3 and Nγ = 2. Calculate the net ultimate bearing capacity for a strip footing of width 
B = 1.25 m, at a depth z = 4.5m. 
Considering shear failure only, calculate the safe load on a footing 6 m long by 1.25 m wide, 
using a load factor of 2.5. 
 
3. 
A retaining wall 6 m high with earth face vertical, supports cohesionless soil of dry density 1.6 
mg/m3, angle of shearing resistance 350 and void ratio 0.68. The surface of the soil is horizontal 
and level with the top of the wall. Neglecting wall friction determine the force on the wall and the 
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Useful Formulae and Table: 
 
Ka = (1-sinϕ)/(1+sinϕ) 
 
KP = (1+sinϕ)/(1-sinϕ) 
 
Ko = 0.44+0.0042PI 
 
N = ϒH/cu.mob 
 
qult = cNc + ϒ1DfNq + 0.5ϒ2Nϒ 
 
qnet= cNc + ϒ1Df(Nq-1) + 0.5ϒ2Nϒ 
 
 
 
 
 
 
 
 
